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(57) Abstract 

The invention relates to a cooling and heating system for a machine, such as a wheeled loader or dumper, comprising a main line 
(2) arranged so as to contain a fluid, a first heat exchanger (4) which is connected to the main line (2), and a charge-air cooler (8) for 
cooling compressed charge air fur an internal cumulation engine (12) arranged in the machine, which charge-air cooler (8) is connected 
to the main line (2). A second heat exchanger (10) is connected to the main line (2) downstream of the charge-air cooler (8), to which 
second heat exchanger (10) a hydraulic liquid line (14) is connected, so that heat can be transferred between the fluid in the main line (2) 
and the hydraulic liquid in the hydraulic liquid line (14). 
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i 

Cooling and heating system 

for a machine 

The present invention relates to a cooling and 
heating system for a machine, such as a wheeled loader 
or dumper according to the precharacterizing clause of 
Patent Claim 1. 

Machines such as wheeled loaders and dumpers 
comprise a number of components which are controlled by 
hydraulics. For example, hydraulic cylinders are used 
in order to operate a working implement, such as a 
scoop, which is arranged on a loading arm assembly of a 
wheeled loader. 

When the machine is cold-started, it is 
desirable to increase the temperature of -the hydraulic 
liquid in the hydraulic system of the machine rapidly 
so as to reduce friction and wear in hydraulic 
cylinders and other hydraulic components. Reduced 
friction results in the fuel consumption of the vehicle 
being lower. When the temperature increases, the 
quantity of water given off from the hydraulic liquid 
also increases, which is desirable. 

When the hydraulic liquid has been heated up 
and the hydraulic components of the machine are used, 
heat is generated as a result of the increase in 
pressure in the hydraulic liquid. The hydraulic liquid 
must then be cooled so that the hydraulics system is 
not damaged by the temperature of the hydraulic liquid 
being too high. 

In order to reduce friction losses and thus 
reduce the fuel consumption of the machine, it is also 
desirable that the transmission oil in the gearbox of 
the machine and the lubrication oil in the wheel axles 
of the machine are heated up rapidly when the machine 
is cold-started. 

In the same way as for the hydraulics system, 
it is necessary to cool the transmission oil and 
lubrication oil when the machine is used in order that 
the gearbox and the wheel axles are not damaged. 
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It is previously known to heat up the hydraulic 
liquid of a machine by means of the cooling water from 
an internal combustion engine in the machine. The 
disadvantage of heating the hydraulic liquid using the 
5 cooling water of the internal combustion engine is that 
it takes too long to heat up the hydraulic liquid, 
which results in high fuel consumption when the machine 
is cold-started. 

The object of the present invention is to bring 
10 about rapid heating up of the hydraulic liquid of a 
machine in order to reduce the fuel consumption of the 
machine when cold-started. 

Another object of the present invention is to 
achieve rapid heating up of the lubrication oil for at 
15 least one wheel axle of the machine. 

A further object of the present invention is to 
achieve rapid heating up of the transmission oil for a 
gearbox of the machine. 

A further object of the invention is to achieve 
20 cooling of the hydraulic liquid, the lubrication oil 
and the transmission oil during operation of the 
vehicle. 

This is achieved by means of a cooling and 
heating system according to Patent Claim 1. 

25 Such a cooling and heating system provides 

rapid heating up of the hydraulic liquid, the 
lubrication oil and the transmission oil, which reduces 
the fuel consumption of the machine, and also reduces 
wear on the hydraulics system, the wheel axles and the 

3 0 gearbox of the machine. The cooling and heating system 
also provides controlled cooling of the hydraulic 
liquid, the lubrication oil and the transmission oil 
when the machine is used. 

The invention will be described in greater 

3 5 detail by means of the appended figures showing 
exemplary embodiments, in which 

Fig. 1 shows a cooling and heating system 

invention, and 
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Fig. 2 shows a cooling and heating system 
according to a second embodiment of the present 
invention. 

The cooling and heating system 1 according to 
5 Fig. 1 comprises a main line 2 which is connected to a 
first heat exchanger 4, a feed pump 6, a charge-air 
cooler 8 and a second heat exchanger 10 . The main line 
2 contains a fluid. The feed pump 6 causes the fluid to 
circulate in the main line 2. 

10 The first heat exchanger 4 can, as shown in 

Fig. 1, constitute a radiator for an internal 
combustion engine 12 which is used to drive the machine 
in which the cooling and heating system 1 is arranged. 
The charge-air cooler 8 is arranged so as to cool 

15 compressed charge air which is to be supplied to the 
internal combustion engine 12. The compression of the 
charge air is brought about by an exhaust-gas turbo or 
compressor (not shown) . The charge air is heated up 
during compression. In order to obtain a greater air 

20 mass per unit of volume in the fuel /air mixture in the 
internal combustion engine 12 and thus increase the 
power rating of the internal combustion engine 12, the 
charge air is cooled in the charge-air cooler 8. As 
shown in Fig. 1, the second heat exchanger 10 is 

25 connected to the main line 2 downstream of the charge- 
air cooler 8 The heat given off from the charge air to 
the fluid in the main line 2 will be conveyed by the 
fluid to the second heat exchanger 10. 

A hydraulic liquid line 14 is connected to the 

30 second heat exchanger 10. In the hydraulic liquid line 
14, hydraulic liquid circulates, which is used for 
inter alia various hydraulic components 16 of the 
machine, such as hydraulic cylinders. The hydraulic 
liquid is caused to circulate by means of a variable 

35 hydraulic liquid pump 18 which is connected to the 
hydraulic liquid line 14. The hydraulic liquid flows to 
a hydraulic liquid tank 20. From the hydraulic tank 20, 
the hydraulic liquid is pumped to the hydraulic 
components 16 of the machine. 
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A first hydraulic motor 22 is connected to the 
hydraulic liquid line 14, which first hydraulic motor 
22 is arranged so as to drive a fan 24 which is 
arranged so as to bring about an air flow through the 
5 first heat exchanger 4 in order to cool the fluid in 
the main line 2 . 

When the machine is cold-started, the hydraulic 
liquid in the hydraulic liquid line 14 is cold. When 
the hydraulic components 16 of the machine are used, 

10 the wear and the friction in the hydraulic components 
16 will be great, which leads to the machine having to 
perform a great deal of work to drive the hydraulic 
components 16. This leads to the fuel consumption of 
the machine increasing. 

15 As the charge air is cooled by the charge-air 

cooler 8 as soon as the internal combustion engine 12 
is started, the heat carried away from the charge-air 
cooler 8 will be supplied to the second heat exchanger 
10, as described above. As the hydraulic liquid passes 

20 through the second heat exchanger 10, the heat from the 
fluid in the main line 2 will be transferred to the 
hydraulic liquid which is thus heated up. 

When the hydraulic liquid has reached a 
suitable working temperature, the fluid in the main 

25 line 2 will carry away any excess heat from the 
hydraulic liquid. This is brought about by virtue of 
the fluid which passes through the second heat 
exchanger 10 also passing through the first heat 
exchanger 4 in which cooling of the fluid takes place. 

30 A first temperature sensor 26 is positioned in 

the hydraulic liquid tank 20 and a second temperature 
sensor 28 is positioned in the first heat exchanger 4, 
in contact with the fluid. The first and second sensors 
26, 28 are connected to a control unit 30 which 

35 controls the variable hydraulic liquid pump 18. By 
increasing the flow of the variable hydraulic pump 18, 
the fan 24 will bring about increased cooling of the 
fluid in the main line 2. 
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Fig. 1 also shows a cab heat exchanger 32 which 
is connected to a cooling water line 34 for the 
internal combustion engine 12 . The purpose of the cab 
heat exchanger 32 is to heat up a cab (not shown) in 
5 which a driver, who drives the machine, sits. A 
transmission heat exchanger 36 is also connected to the 
cooling water line 34 of the internal combustion engine 
12, downstream of the cab heat exchanger 32. The 
transmission heat exchanger 3 6 is connected to a 

10 gearbox (not shown) of the machine. On cold-starting, 
cooling water, which is heated up by the internal 
combustion engine 12, will pass through the cab heat 
exchanger 32 and the transmission heat exchanger 36. 
This results in rapid heating up of both the cab and 

15 the gearbox. On cold-starting, the cooling water does 
not pass through the first heat exchanger 4, which is 
ensured by a thermostat 38 of the internal combustion 
engine 12 . 

When the internal combustion engine 12 is hot, 

20 the thermostat 38 opens and the cooling water is 
conveyed through the first heat exchanger 4. Cooling of 
the gearbox can be brought about if the temperature of 
the gearbox exceeds the temperature of the cooling 
water. As shown in Fig. 1, the main line 2 can be 

25 connected to the cooling water line 34, so that the 
liquid circulating in the main line 2 also circulates 
in the cooling water line 34. 

A third temperature sensor 40 is positioned in 
the gearbox and connected to the control unit 30. If 

3 0 the third temperature sensor 40 sends signals to the 
control unit 30 that the gearbox or transmission oil in 
the gearbox is too hot, the variable hydraulic liquid 
pump 18 increases the flow of hydraulic liquid so that 
the cooling by the fan 24 of the cooling water in the 

35 first heat exchanger 4 increases. 

Fig. 2 shows a second embodiment of the 
invention. Connected to the hydraulic liquid line 14 is 

■=» 4- Vi -i Vtaaf ovr»Vi anrrov AO t.tV» A <^V» -J -» r» /»n r» i— /-> 

cool or heat the lubrication oil which is contained in 
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a lubrication oil line 44. The lubrication oil line 44 
is connected to the third heat exchanger 42, a wheel 
axle 46 of the machine, a lubrication oil pump 48, a 
filter 50 and on to the third heat exchanger 42 in 
5 order to form a closed circuit. The lubrication oil 
pump 48 is driven by a second hydraulic motor 52 which 
is connected to the hydraulic liquid line 14. 

When the machine is cold-started, the 
lubrication oil is viscous, which results in the 

10 friction and wear on the wheel axle 46 and the 
transmission (not shown) present on the wheel axle 46 
increasing. As the hydraulic liquid will be heated up 
rapidly on cold-starting, as described above, the 
lubrication oil in the lubrication oil line 44 will 

15 also be heated up by the heated hydraulic liquid. This 
heat transfer takes place in the third heat exchanger 
42. The lubrication oil line 44 described, which forms 
a closed circuit, can be provided for each wheel axle 
46 of the vehicle. Fig. 2 shows two separate closed 

20 circuits for two wheel axles 46, 47 of the machine. 
Alternatively, one closed circuit can be provided for 
two or" more wheel axles . 

When the machine is used, heat is generated in 
the wheel axles 46, 47. This heat can be carried away 

25 by means of the lubrication oil and the third heat 
exchanger 42.- 
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Patent Claims 

1. Cooling and heating system for a machine, such 
as a wheeled loader or dumper, comprising a main line 

5 (2) arranged so as to contain a fluid, a first heat 
exchanger (4) which is connected to the main line (2), 
and a charge-air cooler (8) for cooling compressed 
charge air for an internal combustion engine (12) 
arranged in the machine, which charge-air cooler (8) is 

10 connected to the main line (2), characterized in that a 
second heat exchanger (10) is connected to the main 
line (2) downstream of the charge-air cooler (8), to 
which second heat exchanger (10) a hydraulic liquid 
line (14) is connected, so that heat can be transferred 

15 between the fluid in the main line (2) and the 
hydraulic liquid in the hydraulic liquid line (14) . 

2 . Cooling and heating system according to Claim 
1, characterized in that a first hydraulic motor (22) 
connected to the hydraulic liquid line (14) is arranged 

20 so as to drive a fan (24), which fan (24) is arranged 
so as to bring about an air flow through the first heat 
exchanger (4) in order to cool the fluid in the main 
line (2) . 

3 . Cooling and heating system according to Claim 1 
25 or 2, characterized in that a variable hydraulic liquid 

pump (18) is- connected to the hydraulic liquid line 
(14), which hydraulic liquid pump (18) is arranged so 
as to bring about a variable hydraulic liquid flow in 
the hydraulic liquid line (14) . 

30 4. Cooling and heating system according to Claim 

3, characterized in that a control unit (30) is 
connected to the hydraulic liquid pump (18), which 
control unit (30) is arranged so as to control the 
hydraulic liquid pump (18) on the basis of the 

35 temperature of the fluid and the hydraulic liquid. 

5 . Cooling and heating system according to any one 

of the preceding claims, characterized in that at least 

a 4- V» -i -v/^ V» <ri ♦- z»V/«^V» #-»/-\-»~ f A *t \ 4m — — *_ 3 i x_ 1 

hydraulic liquid line (14), to which third heat 
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exchanger (42) a lubrication oil line (44) for at least 
one wheel axle (46, 47) arranged on the machine is 
connected, so that heat can be transferred between the 
lubrication oil and the hydraulic liquid. 
5 6 . Cooling and heating system according to Claim 

5, characterized in that a second hydraulic motor (52) 
connected to the hydraulic liquid line (14) is arranged 
so as to drive a lubrication oil pump (48) connected to 
the lubrication oil line (44) . 
10 7. Cooling and heating system according to Claim 5 

or 6, characterized in that the lubrication oil line 
(44) is connected to each wheel axle (46, 47) of the 
machine . 

8. Cooling and heating system according to Claim 5 
15 or 6, characterized in that the lubrication oil line 

(44) forms a separate circuit for each wheel axle (46, 
47) of the machine. 

9. Cooling and heating system according to any one 
of the preceding claims, characterized in that a 

20 cooling water line (34) connected to the internal 
combustion engine (12) comprises a cab heat exchanger 
(36) and a transmission heat exchanger (36), which 
transmission heat exchanger (36) is arranged in a 
gearbox (37) of the machine and which transmission heat 

25 exchanger (3 6) is connected to the cooling water line 
(34) downstream of the cab heat exchanger (32) . 

10. Cooling and heating system according to Claim 
9, characterized in that the control unit is arranged 
so as to control the hydraulic liquid pump (18) on the 

3 0 basis of the temperature of the transmission oil in the 
gearbox (37) . 
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